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CLAIMS 

I. A method or treatment or prophylaxis of hepatitis B virus in a subject comprising 
administering to said suhject an effective amount of a compound of formula (1) or 
5 a pharmaceuiieally acceptable derivative, salt or prodrug thereof: 




wherein X is OH, OR9 or halo; 

R and Ri are independently selected from H, Cj^alkyl, C 2 . 6 alkenyl, C^yaikynyl, 
C3*cyeloalkyl, aryl, or together with the carbon atom lo which they arc attached 
form a saturated or unsaturated C-^earbo cyclic ring; 

R 2 and R 3 are independently selected from H, Ci. 0 aikyl t C 2 *alkenyl, Ci-salkynyl, 
C 3 ^eycloalkyl or together with the bond between Ihe carbon atoms to which they 
are attached form a double bond; 

R 4 and R 5 are independently selected from H, Ci. 0 alkyl, C^alkenyl, C 2 ^alkynyl, 
C^cycloalkyl, OH, OR9, halo or NRmRio or together with the bond between the 
carbon atoms to which they are attached form a double bond; 
R 0 and R 7 are independently selected from H, Chalky!, C^aikenyL O^alkynyl, 
C.i-ftCycloalkyU OH or OR 9 ; 

R a is Independently selected from H, Ci. 6 alkyl, C^alkenyl, C 2 oalkynyl, 
Cj.gcycloalkyl, OH, ORg or halo; 
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Rv is Ci^alkyl, C 2 .oa!kenyl t CY^alkynyl, C^cycloalkyl, aryl, C(=0)R n or S(0) 2 Ri2 
or ORp is an amino acid residue; 

each Rio is independently selected from H and Ci^alkyl; 

R,i is C|.2ialkyl, C 2 -2ialkcnyl f C 2 .2ialkynyl, C 3 .0cycloalkyl f CmscycloalkylCi.oaik.yU 

aryl or axylCi.&alkyl; and 

Rials Ci^alkyl, C2.6iilkcnyl, C 2 .f>alkyriyl ox aryl. 



ID 



A method according lo claim 1 wherein the compound of formula (1) is a 
compound of formula (2): 




15 



20 



R and Ri are Independently selected from H, Ci. c alkyl, C^alkenyl, C 2 .fialkynyl, 
C3.6cycloalkyl, aryl, or together with the carbon atom to which they arc attached 
form a saturated or unsaturated C^carbocyclic ring; 

R 2 and R3 arc independently selected from H, Q.$alkyl, Cj^yDccnyl, C^alkynyl, 
Cj. 6 cycloalkyl or togetlier with the bond between the carbon atoms Lo which ihcy 
are attached form a double bond; 

R 4 and R5 arc independently selected from H, Ci-oulkyl. C^^&cnyl, C 2 .fjalkynyl, 
C 3 . 6 cycloalkyl, OH, OR9, halo or NRnjRto or together with the bond between the 
carbon atoms to which they arc attached form a double bond; 
R 9 is Cj^alkyl, Q^alkenyl, C 2 .<$a]kynyl, C ? .ocycloalkyl, aryl, C(=0)Ru or S(0)2R|2 
or OR9 is an amino acid residue; 
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• each Rw is independently selected from H and Ci^alkyl; 
Rn is Cj.o.ulkyl, C 2 .2i^eayl ( C^ialkynyl, C^oeycloaikyl, C^cydoalkytC^alkyl, 
aryl or arylCi^alkyl; and 

R12 is Ci.aalkyl, C^alkenyl, C2.<>aJkynyl ot aryl. 

5 

3. The method of claim \ wherein the compound of formula (1) is selected from the 
group consisting of: 

8-hydroxy-3 f 3-dimcthyl-3if-naphtho[2,l-6Jp3'ran-7,10-dione > 

8- hydroxy-3*3-dimethyl-l ,2-dihydro-3tf-naphtho[2,l-b |pyTan-7,iO-dionc, 
10 9-bromo-8-hydn>xy-3,3-dimethyH,2-dto^^ 

9- bromo-8-hydroxy-3,3-diinethyl-3H-naphOio|2 J l-A>]pyrDn-7,10-dione f 
9-bromo-3,3-dimeaiyl-»-(4-mcdiyIben2cnesulfonyloxy)-l,2-dihydro-3rY-na 
, 1 -b]pyt an-7 , 1 0-d ione , 
9-bromo-3>dimelhyl-8-(4-racthylbenzc^^^^ 

15 ,10-dionc, 

S-a«5toxy-3,3-dimeihyl-3//-naphthol2a-i>)pyrim-7 t l0-dionc, 

2,9-dibromo-1 ,8-dihydmxy-3 r 3-dimethyl-l ^-dihydro-S/Z-naphlho^l -/?]pyran-7 t l 

0-dione, 

8.9- dichloro-33-duxethyl-l,2-dihydio-3^ 

20 7 > 8,10-tnaeetoxy-3,3-dimethyl-3W-naphtlio|2,l-b]pyran, 

9.Bromo-8-hydroxy-3 M 3-dinicthyl-3H-naphthof2,l-/7]pyran-7,10-dione. 

9-Bromo-8-hydroxy-33-dimethyl-3//-naphthol2,l-&lpyran-7 t 10-di«)ne. 

9-Bromo-33-dimethyl-8K4-mc^ylben^cnesuironyloxy)-l > 2.dihydro-3/Y- 

iiaphtho[2,l-b]pyran-7,10-dione. 
25 9~Bromo-33-dimcthyl-B-(4-melhylben7.en^ 

7.10- dione, 

8-Bromo-3,3-dimethyJ-9-(4-methylbenzenesulfonyloxy)-3/f-naphtho|2 T l-^]pyran- 
7,10-dione, 

8-BromcH33-dimethyl-9<4-mediylbenzencsuifonyloxy)-l t 2-dihydriv-3/f- 
30 naphtho[2 l l-!>JpyTaii.7 > L0-dione > 

8,9-Diciiloro-33-dimethyl -l^-dihydro-S^-naphthoPJ-^lpyraji^.lU-dione, 
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Sodium3,3-dimethyl-7,10-dio^^ 
Sodium 33^taeihyl-7 f Wiow>^ 

8.Hydro*yO-metliyU3-phenyl-3H^ and 
8-Hydroxy-3,3-diphcny!OH-benzol/]chronienc-7,10-diorie. 

5 

4. A method according to claim 1 wherein the compound of formula (1) is select* 
from the group consisting of: 

8-hydroxy-33-dimethyl-3ff-naphlho|2 % l-*lpyran-7, 1 0-dione, 
8-hydroxy-3,3^irncthyl^ 

10 

5, The method of claim 1 wherein the compound of formula (1) is a compound 
formula (3): 




wherein X is OH, OR* or halo 

K and Ri arc independently selected from H, C,*alkyl. C^alkcnyl, C^alkynyl, 
C 3 . 6 cycloalkyl t aryl, or together with the carbon atom to which they are attached 
form a saturated or unsaturated C^carbocyclic ring; 

R 2 and Ra are independently selected from H, Chalky), C^aikeiiyl, C«alkynyl< 
C.^cycloalkyl or together with the bond between the carbon atoms to which they 
arc attached form a double bond; 
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R4 is selected from H, Ci^alkyl, C M alkenyl, C 2 . ft alkynyl ? Cj. 6 cycloalkyl, halo or 
NRioRio or together with R5 and the bond between the carbon atoms to which R4 
and R$ arc attached, form a double bond; 

R 5 is selected from H t C|. rt alkyl, Cjt-aalkenyl, C 2 ^alkynyl f C 3 . 0 cycloalkyl f OH, OR 9 . 
5 halo or NRioRio or together with R4 and the bond between the carbon atoms to 

which R4 and Rj> are attached, form a double bond; 

R fi and R 7 are independently selected from H, Cj.calkyU Cz-oalkenyl, C^Galfcynyl, 
C 3 ^cycloalkyl, OH or OR^; 

Ru is independently selected from H, Chalky I, C2.&alkcnyL C^alkynyl, 
10 Q^cycloalkyl, OH, OR9 or halo; 

R 9 is Ci oalkyl, C^alkenyl, Ca *alkynyl, Cj^cycloalkyl, aryl, C(=0)Ri> or S(0)2R 12 
or ORy is an amino acid residue; 

each Rio is independently selected from H and Ci^olkyl; 

R11 is Ct.2ia]kyl, C**,a]kenyl, C 2 . 2) alkynyl. C 3 ^cycloalkyl, C^cycloalkylCt^alkyl, 
15 aryl or arylCi.ealkyl; aod 

R l2 is C^alkyl, C 2 0 alkcayU C^alkynyl or aryl. 

6. A method according to any one of claims J to 5 further comprising administering a 
second therapeutic agent. 

20 

- 7, A compound of Formula (I) or a pharmaceutical^ acceptable derivative, salt or 
prodrug thereof: 
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wherein X is OH, OR* or halo; 

R and Rj arc independently selected from H, C^alkyl, C 2 .oulkcuyl, C 2 . 6 alk:ynyl, 
Cj.ecycloalkyl, aryl, or together with the carbon atom to which they are attached 
5 form a saturated or unsaturated C^carbocyclic ring; 

R 2 and R 3 are independently selected from H, Ci.&alkyl, C 2 -6alkenyl, C^alkynyl. 
C^cycloatkyl or together with the bond between the carbon atoms to which they 
arc attached form a double bond; 

.R* and R 5 arc independently selected from H, d^alkyl, CMafteayU C 2 -tiatkynyl, 
10 C^cycloalkyl, OH, ORo. halo or NRiuRio or together with the bond between the 

carbon atoms to which they ate attached form a double bond; 
R* is Chalky), Cj^alkenyl, C^alkynyh Cwcycloalkyl, aryi, C(=0)Rn or S(0)2Ri 2 
or ORy is an amino acid residue; 

each Rio is independently selected from H and Ci^alkyl; 
15 Rn is Ci-iialkyl, C 2 -2ialkcnyl, C^ialkynyl, Cj.6cyclouikyl, Ca-fiCycloalkyiet^alky!, 

aryl or ary)Ci-6alkyl; and 
R, 2 is Ci. 0 alkyl, C^alkenyl, C 2 . 0 ulkynyl or aryl; 

with the proviso that when R and Ri are both methyl and R is OH or OR9, Rs is not 
selected from OH, ORo or NHR 5 . 



8. A compound according to claim 7 wherein the compound of Formula (1) is a 
compound of formula (2): 
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. (2) 



R and &i arc independently selected from H, Ci.6alkyl t C2^1kcnyl, C 2 -6alkynyl f 
5 C^ 0 cyi5loalkyU aryl, or together with the carbon mom to which they are attached 

f urm a saturated or unsaturated C^carbocycHc ring; 

R 2 and R 3 we independently selected from H, Chalky], C 2 . 6 alkenyl, C^^alkynyl, 

C.^cycloalkyl or together with ihc bond between the carbon atoms to which Lhcy 

arc attached form a double bond; 
10 K* and R 5 are independently selected from h\, C^a]kyl, C 2 . c ulkcnyl, C^alkynyl, 

C^cycloalkyU OH, OR*, halo or NRioRio or together with the bond between the 

carbon atoms to which they are attached form a doable bond; 

R* and R? are independently selected from H, Ci.*alkyl, Ca^alkenyl, C 2 -6alkyny), 

C/^cycloalkyl, OK or OR?; 
15 Ra is independently selected from H, Chalky I, C 2 . 6 alkcnyl, Qwalkynyl, 

Cj^cycloalkyl, OH, OR 9 or halo; 

R 9 i* Chalky], Ca^olkenyl, C 2 ^alkynyl, C^cycJoalkyl, aryl, C(=0)Ru or S(0) 2 Rt2 
or OR9 is an amino acid residue; 
each R»o is independently selected from H and Cuealkyl; 
20 Ru »s Chalky], Cz-^alkcnyl, C 2 . 2 ialkynyl, C^cydoalkyl, C^cycloalkylC^alkyl, 

aryl or arylCi-6aJkyl; and 
R15 is Ci^alkyl, C 2 . 6 alkenyl, C 2 -6alkynyl or ai-yl. 
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9. A compound according to claim 7 wherein the compound of formula (1) is selected 
from the group consisting of: 

3-hydro^y-3,3-dimcuiyl-3^-nuphtho[2 t l-Wpyran-7 t 10-dione t 

8- bydroxy-3^dhnetoyl- 1 

5 g-bromo-S-hydroxy^a-dim^ 

9- bromo-8-hydroxy-3/3-dimethyK3H-implu^^ 

9-bromo-3,3-diineihyl-8-(4-methylbenzenesulfonyloxy)- 1 ,2-dihydro-3//-naphthof2 
, t -&lpyran-7 , 1 0-dione, 
9-bromo-33-dimethyl~8-(4-methy^ 
10 ,10-dione, 

8- acetoxy-3 ,3-dimethyl-3 W-naphtho[ 2, 1 -fclpyran-7 , 1 D-dione, 

2,9-dibmmo- K8-dibydroxy-3,3-dimethyl-1 ^-cHhydro^/f-naphihoI^l-^lp^Tau-?,! 
0-dione, 

8.9- dichloro-3,3-dimeihyl-J ,2-dihydro-3//-naphthor2,1 -fr]pyran-7 f l 0-dione, 

15 7 ,8, 1 0- uiacetoxy-3 ,3 -dime thyl-3 /f -naphlho[ 2, 1 -b] pyran. 

9- Btomo-8-hydroxy-3,3-dimeQiyW 
9-3romo-84iydroxy-3,3-dimcthyl-3^ 

9-Bwmo-33-dimcthyt-8-(4-methylhenzenesulfonyloxy)-l,2'dihydro^ 

naphtho[2 1 1 -k]pyran-7, 10-dione. 
20 9-Bromo-3 t 3-dimethyl-8r(4-,meiLylberuenesulfonyloxy)-^ 

7.10- dionc, 

8.Bromo-3>dimethyl-9-(4-me^ 
7 ,10-dione, 

8-Bromo-3,3-dhnethyl-9-(4-methylben:^^ 
25 naphthoR, 1 -fclpynm-7,1 0-dione, 

8.9-Pichtoro-3 t 3-dimeUiyl -1 ^-dibydro^W-naphthoIZ^-^pyran^.lO-dione, 

Sodium 3 ,3 -dimethyl -7,1 0-dioxo-7,10-dihydro-3ff-benzo[/lchromeiv8-olate; 

Sodiunx33-diinethyl-7 > 8-dioxo-7,8-dihydro-3/f-bcn2o[/lchromen-l0.oiate; 

8-Hydroxy-3-methyl-3-phcnyl-3H-ben'/oI/lchromene-7,10-dione,and 
30 8-Hydroxy-3 f 3-diphenyl-3//-ben2o[/]chromene-7,l0-dione. 
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10. A compound according to claim 7 wherein the compound of formula (1) is selected 
from the group consisting of: 

8-hy droxy-3 ? 3- dimethyl- 3 tf-naphtho|2 , 1 -b jpyran-7 , 10- di one, 
8-hydroxy-3,3~dimcthyl-l,2-d^ 

5 

1 1 . The compound of claim 7 wherein the compound of formula (1) is a compound of 
formula (3): 




(3) 

whereiu X is OH, ORxj or halo 

K and Ri are independently selected from H, Ci^alkyU C 2 .oalkcnyl, C 2 *ulkynyl. 
C 3 ^cycloalkyl, aryl f or together with the carbon atom to which they are attuched 
1 5 form a saturated or unsaturated C 3 ^carbocyclic ring; 

R 2 aud R3 are independently selected from H, C^alkyl, C 2 .<salkenyl, C 2ft alkynyi, 
C3. 0 cycloalkyl or together with the bond between the carbon atoms to which they 
are attached form a double bond; 

R 4 is selected from H, C U5 alkyl, C 2 . ft alkenyl, C 2 -<alkynyl, C^cycloalkyi, halo or 
20 NRtoRio or together with R 5 and the bond between the carbon atoms to which R* 

and R5 are attached, form a double bond;. 
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R 5 is selected fromH, Ci-fjalkyl, C 2 ^alkcnyK C 2 . 6 alkytiyl, Cj-ficydoarikyK OH, ORy, 
halo or NRioRio or together with R4 and die bond between the cuurhon atoms to 
which R4 and R5 are attached, form a double bond; 

R 0 and R7 are independently selected from H, Ci-ftalkyl,. C 2 -6&ikeixyl, Cp-ealkynyl, 
5 Co.ecycloalkyI, OH or ORj»; 

R 8 is independently selected from H, Ci-tfUkyl, C 2 . 6 alkenyl, C^alkynyl, 
Q^cycloalky), OH, ORo or halo; 

R 9 is Ci^aikyl, C 2 . ft alkcnyl, C 2 6alkynyl, C 3 ^cycloaJkyl, aryl, C(=O^Ru or S(OhRi2 
or OR9 is ari amino acid residue; 
10 each Rio is independently selected from H and C^alkyl; 

R n is Ci-2ialkyl > C^alkcnyl, C 2 _ 2t aikynyl, C 3 . 6 cycloalkyl, C 3 . 6 c>c:loaikylCi.oal^yl. 

ary) or arylCi.ealkyl; and 

R 12 is C». ft alkyl, C^alkenyl, C^alkynyl or aryl. 



15 12. 



A pharmaceutical composition comprising a compound according to any one 
claims 7 to 11 and a pharmaceutical^ acceptable carrier, diluent or excipient. 



